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TKSFtt^afrO* (K>f * >*) 2 5 VX 0 . 1-10 SS% 

ifri L< fiO. 2-811%, «t L<i±0. 5-5Ri%t*4 

o - w»»JSP* s 0 . 1 £ t , MBt^7Kv#t4*£^<7)^m^+53- 

£ & 0 , *°7 ^T+^UfM-e § < nTfiltt*** 0 , WSiiJt^&T-T ^ - £ 
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^-v: 15/ 



[0 0 3 13 

H3^?>pHl lO^laffl, 4HL<lipHH^pHl 3 ^lEffl^&lt&TK 
^c^§#j^(i2 5°CeO. l-3Si%, #i:0. 5-2. 511%^^;^ 

it£ti. +7>^5MS^^-r^>fiffig^°-7 K^-r^c: £WX'&* Mi^-t^n-TV 

7kmmtt<D P H3^f>pHi i <vmm, l < a p h i ^ h 

1 3 0^iEfflt;iott^)7^<7)^¥S{±. M-T ^>7K^^efX(i7RMfl:^ 
^JjnU p Hp^L7t:7X^fflv^TiBiJ^L7 , iv#ft?Jt"e^^>o J^T i> HITCfc&o 
[0 0 3 2] 

MK. 5 0 °CT<7)7]cvf 14*4T-g#:c7)7X^co^f Jt(i 0 . 5-15 fi%-C*S 
£fc ifi L<, J;M?iL<(±0. 7-1 2 11%, ftizfti L< fi 1 - 1 0 

# * < & * nr&tta** *) > mm&Btw&T-t z> - 1 & 0 1 

[0 0 3 3] 

i fc, ±fB^7to#t£*£^-gfl^ p H 3 p H 1 1 <7)^$tH, ffJKlipH 
l^fbpHl 3 0^r$BHHi5lt^7K^O^?«(i2 5°C-C0. 1-1 0Si%t 

l^p H 7O*^<0 2 5°C-ec07K-\C0v§<^«^MLT. pH3^<bpHl 
1 OIeH, 4HL<lipHH^pHl 3 IZ&lfZ 2 5 < C'COt§*fl$* , ± 5 0 % 

«ft L < li 3 0 J: »)*f£ L<{i2 0%»*4:WJ Lv» 

o mz^ tJc^ST-S^O pH3^?>pHl 1 O^rlSH. JfiKlipHH^ 
p H 1 3<DikffimiZi3llZ>7k~.<DmMm*2 5X^0. 1-311%, tfCO. 
5 - 2 . 5 »i%-C* 0 , E.o p H 7 c^it^O 2 5 X^~C<D <7) v#flf ^ it L T 
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, p H p H 1 1 O^faffl, «f f L < (±p H 1 p H 1 3 O^fBHKfctt 
& 2 5 t-C<7)j§»S^± 5 0 %Wl*k «f i L < ti 3 0 %J^I*K «t *9 02 L < »± 2 

^tuio, wjgB#<7)p mzfrfrt>b-r* mizitmm^^p h«llt^ si 

i^^ K^Jft^^U^-r^TK^tte^^XliMfl-f-^Ct^J: OMNI 
[0 0 3 4] 

fflj£f±2 5°c-eo. 0 5- 5 0fi%^^:Htiu, iOSff L<(iO 
. l-2 5gf%, td^KliO. 2~iosi%-e*&o 50°c-e 
i>mmz0. 05-50li%T*SitWJL<, «ti)«fiL<liO. 1- 
2 5Mt%, JftKiJ* L<l±0. 2-1 Ofi%T^o iWO. 05fl 

[0 0 3 53 

CcOzK^<7)v#l±l«(i, pH3HpH 1 jfJL<lipH2^t)pH 
13OiiCi3V>t2 5t:t«0. 0 5- 5 0fi%t^^;H J lftL<> «t <9 
8f*L<»10. 1 - 2 5St%, ftKlftt L< (2 0. 2-1 0Si%"CA-5, I 
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tc2 5°c-ei 2i^Bi«atL^i^tw7Kt3?§mL^**tt*a:T-o»**, fltat 

10 0 3 6] 

£ <ir2>mffe*%1rZ> (fllx.tf, v 3 T-D5gj£3 5 - 1 0 0) 0 C<7)#L&^ 

^ L&&m 2 *mUX~ & Z> & £ - i: >WK*f iL^o 

[0 0 3 7] 

*°7^|$(i0. l- 5 0 0 //m (<tl)jfiL<l±0. 5-100//m) t 
[0 0 3 8] 

<b £ *fc T- * m if & - i: rfV § * o - fi h it 1 MX it 2 m &± * ffl v > £ c £ frX 
[0 0 3 9] 

±sa^t#ji: itii, &mt*m. mm, m&M&m. t e r t - -t^jw^ 
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[0 0 4 0] 

7)\,^>m. gel, ^'jn-m vd>e 

-7-7^0^ VW >^^7^^^^lf^tL^ 0 

-hffitai: LT(±, ±fS^^T>^--yAia % f- h <j ^ Ala, # 'J Alitor 
[0 0 4 1] 

*>BI*1> Tfr*)Vi-7 9 vy7s)\/*yw&. a -irvy ^ y x)v*ymi&^<v 
mm^Mt LTIi, ^'Jt^yxfl/VT^^r^x-f^x-f^l, y**'j 
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^-v*: 19/ 



o 

[0 0 4 2] 

±fE* * 7 y^^ib^Ji: LTti, k'7xy-)K kfk:'j>;K 2-fcT-;n£U 

Wra-7x-P>y7;>, i]y-zi-)V^ 0-75/7x7-^, 
N-TJl/*;Hfe£^r T^'JA'TU', N-r?/7^Stt * 

) T^'l^T^K, 7-tKn + y-5->f^-l, 3, 4-h'J7f'f>"K 

-7^7-5, 2, 4-h'J7yV^W^tLl.o C^ib 

[0 0 4 3] 

r ^ smm~* setts rn^M^, ^> 

tz, ftmmtLxit^ ^bi*^v^a, «7^->^, ^^-^o 

Wtt * ft Jl S^v 1 ;*, 7^7, -t'J7, f^x7, v^x?-T 

[0 0 4 4] 



tiilEiff 2003-3065730 



&m 2002-321856 



^-v: 20/ 



[0 0 4 5] 

^it^f^o *«Ofc*OJn«tiajSl±^ffl-3 0 0°C, *t£L<(i50 
[0 0 4 6] 

[0 0 4 73 

$f^Ofilfi^ y KO v a T - D TO fifty ISO i^:3 5W± (jiHf 100W 
T, J:<9$f£L<fi 50-90, IWHL<li6 0-8 5) t^l-Ct^i 

lv^„ ^7)y 3 7-DW3 5*i^^^ imm^mmmzmx.^ z\ t 

[0 0 4 83 
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21/ 



[0 0 4 9] 

ti^i^nitm^ (cvD^tcj:^) Ltzmmwrn-c^ho z<Dmmfo<Dwm 

[0 0 5 0] 

-TEOS, PE-TEOS. O3-TEOS, HDP-S iOM'FSG (7 

<bti* a 1 &lkc u|oh^ < & lt^^^-s^ 9)vmmmA, ®tr 

7y5^i)Slgi:fflt>t)*iSA 1 , C uXOT^O? ^<7>4>& < i: i> 1 ffi^ib 
^^>lf7-/7^fflM, ©IWiie^iMIgCffl ^ <btL-5P-TEOS, PE 
-TEOS, O3-TEOS, HDP-Si OJkXf F S G^O S i 0 2 M#fe^*t 
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BPSG (S i 02t:BS^/I(iP^tf , Low-k 

m&<vi&wmmmi) > sog, hsq-sog (tK«^t#?lmsog 

> nmt LT(iS i 3N4, TaNS^'T i N^Olfti^tWf tf t>m>o 
[0 0 5 1 ] 

i tz , 3£fM#o Sffjg k P£ l r (i , , ffi«J ^t^;H ? t"^o mm 

[0 0 5 2] 

mmm 1 

-Mt*L i^n a p^ TJ S R RB 8 3 0J) 8 0#»%fc, i&fc'mfrh LTf 

1 6 mo /? - -> ? a f^x h v > {m&wx&'U tm^mtn, m 

\T* s s->*-)V p- 1 0 0J , m±fe<Di><D% ritt^->^nf 

to^o ) 2o#t%t?:, 1 7 ovKMmztitzfr-y-Kxm 
mtfco *<d&, ^®&mm (u^mmtm. m&z, r^-^*v>2 sbj 
) 0 . 3 K*i»*^ini lt $ <b n 1 3 0 vn&mLfzm, &mi*iKx 1 7 0 °cx 

2 0^Fl^iRlL-$-ttiiL, St! 6 0 cm, |$3mm«^7 K£f#£ 

O 

tBIEtf 2 003-3065730 



# m 2002-321856 



^-v: 23/ 



[0 0 5 3] 

nhfitz^y KOjf*t±*5jl k gT&*K 2 8 0 gWftt^-y^Of+^ h 

1. 5 gOv#ttlm^r^5 Ain;f£iRU 2 0 0°Ci:l?£$tL^§ii:J; 

>) wfl(i3. 0mg-e^o/t o ^tif>(7)i5:^i^<bM-r * >7tai?#tb L£ /? - 
v n ? r-'^r x h y (Dm&m [ftflttc =fc i) jgffi L fc^te - ~> ? n t-** * h 'J > 

i»ItiJft ; £fl§Ffcii**x (g) , MH5So^H^OK**y (3. 0 
mg) x/ (2 0 0 0 + x) = (y/1 0 0 0) /l. 5 «h & <9 , x 

(±4. 0 0 8 g h£& 0 iot, JSmjRJi, (4. 0 0 8/2 8 0) XI 0 0 = 
1. 4 2 8T&1. 4 %<!; j?aJ2*i£ 0 
[0 0 5 4] 

ft, * -y "7°'; > ^jjia^il^^tt ^-v^nf^rXpJ ><7)7fc^<9?f #J£li 2 
5tt2. 3 11%, 5 0tT*4. 9Rt%t*ofc, - v ? n 

, pH3, 5, 7, 9 sen i iz&it&mmBti*. ^fi^nz. 4Ki%, 2. 

5SI%, 2. 511%, 2. 7«*%&tK2. 6Si%t*o/: 0 Zfz. pH 
7C0tlO«(:^LtpH3, 5, 9X^1 lO^O^OpHli, Jrti 
-T*i-4%, 0%, +8%, &tn-4%t>3>»K pH3^?)pHl lOfEHlzjs 

[0 0 5 53 
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X , fftipg (D^fymtf 0 . 5mm, MM £ <7)¥#J{i^ 1mm, k? v ^ (D^mW 1 

wm^y v^wm^w (sftiii, ^^vx^- lm-i 5j ) 

gffl^'J- (yx^x77-« TCMS 1 1 0 1J ) SrgfEfil 

ooc c/ft^m^m^x^ s i o 2 i^x^^ 2ftmwmL, mmmmRv 
s i o 2^ ^'^ffiBmzni'WMffi lommLxmmLfzo ^<Dm$k, m 

Jg-iISfi3 5 0 nm/frXh*), 7 7 9 y iHitJ £ ^ ^f£#> e> fi&^o fc Q 
[0 0 5 63 
(2) t-V ;/ v > ^ffffi 

(SKWttl, TSKW-7J ) ^TffiO^tci «g 

L/ctlL IMf^ilJ^B (KL A-T e n c o r ttSL TP - 1 0J ) tC 

^f^r» ^^ilj^ L7tio fll, t-V ^> > 71i 7 0 n m-C& f) , Wft 

mm it spa ft k f* n t v > £ 0 

X^ 1 ;- ; CMS 110 1 (yx'fxXT-^ii) 

ft^ilWJglSfi ; E P o l l 2 (^Jg«fti^fa»l) 
7 9 »; ; 200ml 

iffg^M ; 400g/cm 2 
5e$SIIJ$£& ; 7 0 r p m 
^ KEIiSfi ; 7 0 r p m 
TOiiJt ; 4 0 0 n m/5j- 

TOW ; 5. 7 5 53^ (1 5 %*-/*-#'J r>i) 
[0 0 5 7] 

2--f'J77yx> (yx^x^7-JHii, j§jp a p£ TJSR R 

tbSEiff 2003-3065730 
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^-v! 25/ 



b 8 3 oj ) 6 ommt, ^m^isy-tim^-fr&m&fe (iv-tti 
, m&z r^^h^-t>63oj) 20 t , 7mmzT--c$>z> 

j , w-mi&2 o^m) 2 omnut, * 1 6 o°ci<zmuznf2~MinLm tm 

4 0J) 1. OgMr^ZmmLXZbWPimL, ^OUt^ilClfLtiiL/: 
o 1 7 0°C-ei 8fr|Ifli£#^&^«&3S£*TV\ fig 6 0 cm, J¥£ 3 

ir <; v ;Wt tJQlfi £ ffl v \ iff iHO¥#HI^ o . 5mm, mm £ Of^f^" 0 . 

5 mm, \^ y ^<7)W-m^H mm<Dm^(Dm^mim^mzf^LfZo HtC 
, H»J 1 ^ IsltttC LTWJg-ilJt, X ^ ^ -7 ^co^M^LKr-V > v > r £fHffi L 
fco ^IS*, ?itfJMJt(£3 0 0 nm/^-e&O, 9 -y^Hi^ A^Etf)^ 
ti-f, v > y ?\* 6 0 n mXh , MfiffJgffi(i¥±It£^'fSnTv^o 

[0 0 5 8] 
Jt^M 1 

LT¥^*1S2 0 ^ m<7)«# A L 
£JiW2*»0 1 Ct£v>, fig 6 0 cm, J?£ 3 mmOi§/^ -7 K£t#£ 0 i £ 
, ^ra^lcLTfi£K*';^A<i07K^^ffiJt«:WmL^tC:^8 Off 

o fe 0 ft, fifess* v *? ^(ommmt 2 5 tr- 1 1 5 o 1 2 tt%t 
is*, mm&mn 3 0 0 n m/#t?& 0 wi4*o 7t^\ # < 9 9 ? 

[0 0 5 9] 

vmm 2 

c 1 0 0 oj ) ^iiffiiciniitttit -J y t;i/iiiDii^f ffl L, mMM 
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(± 3 5 0 n m/5?-C& ^9 PalH&^o ^<<DX??y TWUtb <b ft, y 

[0 0 6 0] 

*5&w<vmm^v Kti, Et;^iEiB^)pHJani3v»"r-e-tL-€*tL**4pH*^r-r 

£ X 9 U - £ ffl v » & , *7 <0^fl£*t©.* f ^«f -C* *K Kl/7y>ri:J: 

Mi:, 7Kv#t4tiT-co pH3*t»pHl 1 <7>$EH^i3tt& 2 5 o C-rc07K^^v§H? 
[0 0 6 1 3 

[11] 
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^-v: 27/E 



y - (2 — T < y - T \ J y°u \Z )V h <J * h * v > y > iJ y 1° 

i; > y®MZtitz p - v * n f^x h ><nfc^<n 2 5 rTOitftiJt^p Hi:i 
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^-v: i/E 



[mi] 




10 



12 



pH 
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[SUE] pH^^X7'j-»ti, X7';-o«*m**^itfe*i), 
) t^tu TK^tt^^^TK^o^ftijt^ 2 5 ice o . 1-10 o 

, J.oflfg/* y K£*Kft» L£P2W§tb]£7$ ? 2 5 ICC 0 . 0 5-50 
ab-So #BfJg^-y K-Cfi, TkiSI&K^tf) p H 3 p H l l of&HHisit 
Z>^<Dmm&^2 5 °CC 0 . 1-10 ^ Io P H7 2 5 

IC-C^TK^O^JgHitLT, pH3*f>pHl 1 0|6Htl*3tt* 2 5 1CCO* 

[34RI3] III l 
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ffi m a m m m m 



»SU#f [000004178] 

1 . S 1997^12^100 

ft 8f *ff ) + ^E^ilil2Ti 1 If 2 4f 

2 . ^M^Jl 0 2003^ 5 £ 60 

ft Bf 3CijCfl5 + 5feE^JliLSTl 6 # 1 0 -Si- 
ft £ yx^^7-f|^#tt 



$cM*ER 0 2 0 0 3^ 5^190 

ftpMM 

ft Fir l)Cgl|Stf^*ITi6f lOt 

ft & yx^xXT-^ft^^i 



4 . 0 2 0 0 3 ^ 6 J! 2 7 0 

ft Fit MiiftSTI 6# 1 Of 

ft £ J S R^^C^tt 



